Properties of different Ca2+ pools in permeabilized rat thymocytes.
The regulation of free Ca2+ concentration by intracellular pools and their participation in the mitogen-induced changes of the cytosolic free Ca2+ concentration, [Ca2+]i, was studied in digitonin-permeabilized and intact rat thymocytes using a Ca2+-selective electrode, chlortetracycline fluorescence and the Ca2+ indicator quin-2. It is shown that in permeabilized thymocytes Ca2+ can be accumulated by two intracellular compartments, mitochondrial and non-mitochondrial. Ca2+ uptake by the non-mitochondrial compartment, presumably the endoplasmic reticulum, is observed only in the presence of MgATP, is increased by oxalate and inhibited by vanadate. The mitochondria do not accumulate calcium at a free Ca2+ concentration below 1 microM. The non-mitochondrial compartment has a greater affinity for calcium and is capable of sequestering Ca2+ at a free Ca2+ concentration less than 1 microM. At free Ca2+ concentration close to the cytoplasmic (0.1 microM) the main calcium pool in permeabilized thymocytes is localized in the non-mitochondrial compartment. Ca2+ accumulated in the non-mitochondrial pool can be released by inositol 1,4,5-triphosphate (IP3) which has been inferred to mediate Ca2+ mobilization in a number of cell types. Under experimental conditions in which ATP-dependent Ca2+ influx is blocked, the addition of IP3 results in a large Ca2+ release from the non-mitochondrial pool; thus IP3 acts by activation of a specific efflux pathway rather than by inhibiting Ca2+ influx. SH reagents do not prevent IP3-induced Ca2+ mobilization. Addition of the mitochondrial uncouplers, FCCP or ClCCP, to intact thymocytes results in no increase in [Ca2+]i measured with quin-2 tetraoxymethyl ester whereas the Ca2+ ionophore A23187 induces a Ca2+ release from the non-mitochondrial store(s). Thus, the data obtained on intact cells agree with those obtained in permeabilized thymocytes. The mitogen concanavalin A increases [Ca2+]i in intact thymocytes suspended in both Ca2+-containing an Ca2+-free medium. This indicates a mitogen-induced mobilization of an intracellular Ca2+ pool, probably via the IP3 pathway.